Enhanced activation of RhoA by angiotensin II in SHR preglomerular microvascular smooth muscle cells.
Angiotensin II causes a greater renal vasoconstriction in spontaneously hypertensive rats (SHR) than in normotensive Wistar Kyoto rats (WKY), and alpha2-adrenoceptor agonists potentiate angiotensin II-induced renal vasoconstriction more in SHR. Because angiotensin II activates RhoA, and RhoA contributes to vasoconstriction, we tested the hypothesis that the ability of angiotensin II to stimulate RhoA in preglomerular vascular smooth muscle cells and the ability of alpha2-adrenoceptor activation to potentiate this response are augmented in cells from SHR. In SHR preglomerular vascular smooth muscle cells, angiotensin II (1 micromol/L) greatly stimulated RhoA activity, and this effect was markedly potentiated by UK 14,304 (1 micromol/L; alpha2-adrenoceptor agonist) (fold increase from vehicle-treated cells: 9.0 +/- 2, 0.8 +/- 0.2, and 13.6 +/- 3.2 in cells treated with angiotensin II, UK 14,304, and angiotensin II + UK 14,304, respectively). In contrast, in WKY cells, angiotensin II only mildly activated RhoA (2.0 +/- 0.50), and this response was not enhanced by UK 14,304. The expression of Galpha12 and Galpha13, G-proteins thought to link G-protein-coupled receptors to RhoA, was not increased in SHR cells. We conclude that angiotensin II-induced activation of RhoA is much more robust in the preglomerular microcirculation of SHR compared with WKY and that this may contribute to the etiology of genetic hypertension.